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Improvement of transmission efficiency is the most 
important subject in view of not only increase of avail-
able power but reduction of heat load to the high power 
millimeter wave (mm W) components. For example, to 
keep the mode cOIlversion loss < 1%, tilting angle and 
offset of the beam center should be less than 0.1 degrees 
and 2.9 mm for 168 GRz 1). We have been researching 
mm W aligIllllcnt method based on moment and phase 
information retrieved from IR (Infrared) images under 
the US-Japan collaboration with MIT group. 
Basic idea of mill W beam alignment by moment 
and phase retrieval methods is as follows. The trans-
mission line consisting of some corrugated waveguides 
should be initially aligned by a visible laser beam. Af-
ter the mm W beam is coupled into the corrugated wave-
guide and propagated through the guide, it is irradiated 
to a target plate which is set at several locations from 
the waveguide exit. The temperature rise of the target 
is recorded by an IR camera. The 1st and 2nd moments 
are calculated from the data to find the beam center and 
effective beam radius. Together with this procedure, the 
phase information could be retrieved from these data 2) , 
which gives the precise information of propagation di-
rection. 
The n-th moment in the x-direction is defined with 
the amplitude distribution A(x,y) as, 
< xn >= J xn A2dxdy/ J A 2dxdy 
The 1st moment represents the power center of the 
mm W beam. Figure 1 shows the 1st moment along hor-
izontal (x) and vertical (y) directions a) before and b) 
after alignment. Before alignment, the beam had a big 
tilt along y-direction, which implied multiple reflection 
in the waveguide shown in Fig. 1 a). After alignment, 
the beam has only small offset in both direction shown 
in Fig. 1 b). Using the same IR data, the phase was 
retrieved. Figure 2 shows y-cut phase profile at x = O. 
There is a obvious phase jump around y = 20mm in the 
case a). On the other hand, a fairly fiat phase profile 
is obtained after alignment in the case b). This shows 
effectiveness of this method for beam alignment. 
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Fig. 1: The first moment of measured IR images a) before 
and b) after beam alignment. 
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Fig. 2: Pha.<;e profiles at x = 0 for a) before and b) after 
alignment 
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